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 Abstract. The present paper presents a study of the behavior of three flageolets varieties: 
Lechinţa, Salvica and Viola in the conditions of Transylvania's premontous area under the conditions 
of irrigated land compared to non-irrigated land and the influence of land fertilization: basic, with 
natural fertilizer, with chemical fertilizer. Of the three bean varieties, the highest production was 
obtained in irrigated crops as against non-irrigated crops, and the most productive variety was the 
Lechinţa variety. The Viola variety gave less production than the other two varieties. With regard to 
additional fertilization with chemical fertilizer, there were situations where production was lower than 
for basic fertilization. 
 




Common bean (Phaseolus vulgaris) is a plant originating in South America, which 
is widely grown for food purposes (an important source of protein, it contains vitamins A, 
B6, C, K, calcium, magnesium, folic acid, zinc, potassium), using seedless pods (green 
beans) or grains. In Europe, it was brought by the Spaniards and the Portuguese. In culture, 
grain beans were spread very quickly because the berries could be kept easier (Indrea et al., 
2012). In Romania, beans are grown from the 18th century and occupies large areas in the 
plains and hilly areas of all the counties. 
 Beans are an annual, herbaceous, thermophilic plant. In culture, two congregations 
are distinguished: the nanus convalescence or the dwarf bean (flageolets) with a growth of 
30-50 cm and the vulgaris convolution or the ascending bean with an increase that may reach 
3-6 m (Muntean et al., 2008). As a plant originating in warm areas, beans are very pretentious 
to heat. The minimum seed germination temperature is 15°C and seedling takes place 12-14 
days. The optimum germination temperature is 20-27°C, and rising 4-8 days. During 
vegetation, at temperatures below 10°C, growth ceases. The light requirements are moderate, 
but during the growing beans need high luminous intensity. Beans are part of the plant 
category that requires 12-14 hours of light for development and fructification (Suciu et al., 
1983). 
 Humidity claims are moderate. Critical water phases are: seeds germination, 
flowering and binding. The water required for plant vegetation is taken from the ground, 
from the underground deposits formed by the infiltration into the soil of the water from the 
precipitations (Luca, 2013). The highest water requirements are in the germination period, 
and from the emergence to the flowering, fertilization and the formation of the pods, the 
bean's requirement for water is maximum (Grumezea, 1969). Harvesting for raw beans is 
done in the morning, when the shape and size of the variety are tender, flexible, the seed has 
barely formed, when it is broken, it does not form threads. The flageolets, which are intended 
for industrialization, are harvested when 70-80% of the pods have matured (Mănuţiu, 2012). 
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 The key to bean cultivation is the choice of varieties adapted to the pedoclimatic 
conditions in the area in which the culture will be established. For the climatic conditions in 
our country are indicated early varieties, which take advantage of the heat and droughts of 
the summer, and in the northern part of the country to mature before the early autumn bumps. 
 Valentin Voican (1982) points out that bean culture should be extended to regions 
with higher heights of 600-1000m and more, where varieties created or adapted to the 
climatic conditions of these regions must be cultivated, with a shorter vegetation period, and 
with low heat requirements. 
 
MATERIAL AND METHOD 
  
In order to study the behavior of different bean varieties in the conditions of 
Transylvanian premontous area, three varieties of flageolets were chosen: Lechinţa, Salvica 
and Viola, all approved by the Iernut County Research and Development Center for 
Vegetable Growing, Mures county. Selected biological material has been studied in several 
polyfactorial experiences, located in the Transylvanian premontine area, in an experimental 
field in Hăşdate-Săvădisla locality, Cluj county. The production of bean pods under the 
conditions of all the factors used in the experiment was studied. To investigate bean 
production in the two years of experience and the influence on the production of the three 
varieties of beans have been weighing. These weighings were made during the harvesting 
period, comparisons were made between different varieties and among the factors that were 
used in the experience. Measurements have also been made on the length, diameter and 
weight of the pods, the average number of pods per husk and the bush weight. Comparisons 
were made between the three bean varieties and the factorial conditions. 
 
RESULTS AND DISCUSSIONS 
 
 It has been studied the production of bean pods under oloagar bean under various 
factors, following the degree of influence of each factor and their cumulative action on bean 
production. The paper presents partial results on bean pods production obtained in the years 
2017 and 2018 in three varieties of beans in relation to the influence of irrigation and 
fertilization. All the measurements were made at the harvesting of the pods. The first 
measurement was made to see the average length of the pod, as well as the diameter. To 
achieve an average, 20 plants were taken from each batch, and the results are as follows: 
Table 1 
Characteristics of bean pod in irrigated land compared to non-irrigated land 
Characteristics 
of the pod 








Pod length (cm) 13,1 13,4 Mt. 14,8 15,8 *** 15,1 16,4 
The diameter of 
the pod (cm) 
1 1,1 Mt. 0,8 1 - 1 1,2 
 
 It can be noticed that in irrigated crops, both the length of the pods and the diameter 
are higher than the non-irrigated ones. The irrigated crops were kept with a maximum length 
of 16.5 cm for the Lechinţa variety, 18.5 cm for the Salvica variety and 20 cm for the Viola 
variety. Regarding the diameter of the pods, the Lechinţa variety with the largest diameter 
was 1.2 cm, Salvica variety 1.2 cm, and Viola variety 1.5 cm. 
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 The very significant difference is observed in the length of the pods, both in the 
Salvica variety and the Viola variety, and the differences in the diameter of the pod are 
insignificant. 
 The average weight of the bean pod was studied for the different vegetation factors: 
Table 2 
The average weight of the bean pod in the condition of irrigated land compared to a non-
irrigated land 
Factor Lechinţa Salvica Viola 
Average 
(g) 
% Diff. Sign. Average 
(g) 




7,15 100 0,00 Mt. 6,82 100 0,00 - 9,10 100 0,00 
A2- 
Irrigated 
7,19 100,5 0,04 Mt. 7,16 104,98 0,34 - 9,51 104,5 0,41 
DL (p 5%)     0,52           DL (p 1%)      0,84           DL (p 0.1%)    1,56 
 Average plant weight was higher in irrigated crops than non-irrigated crops. A 
greater difference is seen in the Salvica and Viola varieties, while the Lechinţa variety is 
insignificant. It is noted that the Viola variety difference is very significant. The average 
number of pods on a plant and its weight was calculated, both in irrigated and non-irrigated 
land, and the other vegetation factors present in the experiment and the results are as follows: 
Table 3 
Number of bean pods and weight according to vegetation factors 
Varieties  bean Fertilization Number of pods on a 
plant 
Weight of 









Basic fertilization 17,4 23,3 96,81 
Additional fertilization with natural fertilizer 27,2 28,6 146,44 
Additional fertilization with chemical 
fertilizer 




Basic fertilization 13,4 16,8 76,63 
Additional fertilization with natural fertilizer 15,5 15,8 92,18 
Additional fertilization with chemical 
fertilizer 




Basic fertilization 20,9 28,3 85,89 
Additional fertilization with natural fertilizer 32,6 33,9 94,51 
Additional fertilization with chemical 
fertilizer 
26,9 35,3 119,99 
 
 All varieties show a difference in irrigated crops compared to non-irrigated crops, 
both in terms of the average number of pods per plant and the average weight of the pods on 
a bush. Significant differences are observed in Lechinta and Salvica varieties at basic 
fertilization and Viola variety in additional fertilization with chemical fertilizer. 
 Comparing the maximum number of pods on a plant, the Lechinta and Salvica 
varieties, irrespective of the type of fertilization, the number of pods is higher for irrigated 
crops than for non-irrigated crops. For the Viola variety, for basic fertilization and additional 
fertilization with natural fertilizer, the maximum number of pods in non-irrigated crops is 
higher than those irrigated. 
 In irrigated culture a comparison was made between the number of pods / plants in 
the two years of experience, 2017 and 2018: 
 




Comparison of the number of pods / plant, 2017, 2018 
Varieties bean Fertilization 2017 2018 
The average 
number of pods 
/ plant 
Maximum 
number of pods 
/ plant 
The average 





Basic fertilization 23,3 33 17 
Additional fertilization with 
natural fertilizer 
28,6 46 18 
Additional fertilization with 
chemical fertilizer 
24,6 45 22 
Lechinta % Diff. Sign. 
The average number 
of pods/ plant 
100,0 0,00 Mt. 
Maximum number 
of pods/ plant 




Basic fertilization 16,8 24 16,4 
Additional fertilization with 
natural fertilizer 
15,8 28 16,2 
Additional fertilization with 
chemical fertilizer 
15,7 30 21 
Salvica % Diff. Sign. 
The average number 
of pods/ plant 
100,0 0,00 Mt. 
Maximum number 
of pods/ plant 




Basic fertilization 28,3 26 14,3 
Additional fertilization with 
natural fertilizer 
33,9 41 16 
Additional fertilization with 
chemical fertilizer 
35,3 50 11 
Viola % Diff. Sign. 
The average number 
of pods/ plant 
100,0 0,00 Mt. 
Maximum number 
of pods/ plant 
131,1 7,20 * 
DL (p 5%)           5,51           DL (p 1%)         7,93        DL (p 0.1%)          11,66 
Interaction between number of pods/ plant and fertilization 
 % Diff. Sign. 
The average no. of pods/ 
plant – Basic fert. 
100,0 0,00 Mt. 
Mximum no. of pods/ plant – 
Basic fert. 
140,4 7,82 * 
The average no. of pods/ 
plant - Add. natural fert. 
100,0 0,00 Mt. 
Maximum no. of pods/ plant 
– Add. natural fert. 
144,0 9,42 ** 
The average no. of pods/ 
plant – Chemical fert. 
100,0 0,00 Mt. 
Maximum no. of pods/ plant 
– Chemical fert. 
162,0 13,40 *** 
DL (p 5%)           5,51           DL (p 1%)         7,93        DL (p 0.1%)          11,66 
 
 It is noted that the maximum number of pods per plant is very significant for the 
Lechinta variety compared to other varieties. Regarding the influence of fertilization of pods 
per plant it is observed that fertilization with chemical fertilizer is very significant. It is noted 
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that in 2017 the average number of pods per plant was higher than in 2018, for all bean 
varieties and for other vegetation factors. Year 2018 was a year of many precipitation, which 
reduced bean production. The production of beans under the three varieties that are the 
subject of the research and the influence of the vegetation factors on production were also 
calculated: 
Table 5 
The influence of vegetation factors on production 







Basic fertilization 11,711 14,660 
Additional fertilization with natural 
fertilizer 
13,771 16,099 






Basic fertilization 9,608 11,931 
Additional fertilization with natural 
fertilizer 
9,228 10,374 






Basic fertilization 8,136 9,095 
Additional fertilization with natural 
fertilizer 
10,204 9,790 




 It is noted that the largest production was obtained in the Lechinta variety. The 
significant difference is in irrigated culture, both for basic fertilization and for supplementary 
fertilization with natural fertilizer. For additional fertilization with chemical fertilizer, 
production is higher in irrigated crops, but not significantly. In the Salvica variety, both for 
basic fertilization and for supplementary fertilization with natural fertilizer production is 
significantly higher in irrigated than non-irrigated culture. Fertilization with chemical 
fertilizer in irrigated crops was less than non-irrigated production by about one tonne per 
hectare. In the Viola variety, the production is smaller than the other varieties, and the 
additional fertilization with natural fertilizer production is less by 0.4 t compared to the non-
irrigated crop. 
 In the case of non-irrigated land, the largest production was obtained in the Lechinţa 
variety, under the conditions of additional fertilization with natural fertilizer, and the lowest 
production was obtained in the Viola variety under basic fertilization conditions. On the 
irrigated land the largest production was also obtained in the Lechinţa variety and in the 
additional fertilization with natural fertilizer, and the lowest in the Viola variety under the 




As a result of the researches it was concluded that both the length of the pods, the 
diameter and the weight influence the production of pods and tthese characteristics are higher 
in the irrigated culture than in the non-irrigated culture. The production of bean pods, in all 
three studied varieties, is higher in the case of irrigated land than non-irrigated land, and in 
the climatological conditions of the studied area, the largest production was obtained in the 
Lechinţa variety. The smallest yields have been obtained in the Viola variety, both irrigated 
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and non-irrigated, and for all types of fertilization studied. Additional fertilization with 
natural or chemical fertilizer has not always yielded better results than basic fertilization, 
especially in the Salvica variety. For Viola, production is lower in case of additional 
fertilization with chemical fertilizer than fertilization with natural fertilizer in both irrigated 
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